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Abstract 
The role and importance of information technology and computers cannot be ignored due to their extensive usages in different 
application areas. Along with easier access to the Internet and computers, education has become one of the foremost areas 
benefiting from this progress. Minimizing geographical barriers and facilitating knowledge sharing between people are some of 
the outcomes of this progress. Because of the advances in information technology, needs for minimizing geographical barriers 
and facilitating knowledge sharing, computer-supported collaborative learning (CSCL) has emerged. In this study, types of 
communication tools used by students to share their knowledge during their group projects were analyzed (excluding the e-mail 
service) in terms of preference. A survey containing questions about demographic information and preferences of communication 
tools used by students during their group projects was conducted to a reasonable number of students and results are presented in 
this study. 
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1. Introduction 
The role and importance of information technology have been shaping the lives of people in different areas since 
80s. Education is one of these areas affected by the information technology to a great extent. Due to the fact that 
education is a broad subject that can be investigated from the aspect of information technology in detail, computer-
supported collaborative learning (CSCL) is under our investigation in this paper. CSCL is a specialty of the learning 
sciences that studies how people can learn together by the assistance of computers [1]. It differs from E-Learning in 
which subjects are digitized and delivered to students with the aim of minimizing the involvement of lecturers and 
other costs such as transportation and buildings [1]. In this type of learning, the interaction between the learners 
lacks. E-Learning or virtual learning environments do not include systematic collaboration and therefore, CSCL has 
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been attracting attention due to the network-supporting learning it offers [2].  
As its name suggests, CSCL is composed of two parts. These are; the collaborative learning among the participants 
and the environment (provided by computers) that supports this collaborative learning process. As computers and 
the Internet became widespread, this collaboration has become easier than before. The collaboration in CSCL is 
aimed to improve the learning process because of the interaction and collaboration it offers. Student group-centered 
learning is also important for reflective discussions in groups, active experimentation and constructive doing [3]. 
The communication tools play a key role in such a virtual environment because they ensure the interaction and 
collaboration between the learners. In this study, a survey (see Appendix A) was conducted to understand the types 
of the communication tools preferred by the students to conduct their group projects in such an interactive 
environment supported by the computers.  
2. Related Work  
The communication tools used in CSCL have been investigated by the researchers several times. These tools can be 
classified into two groups. The first group of studies is interested in the systems that contain different 
communication tools. These systems were specifically created by the researchers to support the collaboration 
between the learners and most of the time, they contain several communication tools. Two second group of studies 
is interested in the tools that are provided separately. These tools are not combined together and offered as systems 
to learners. 
 
In [4 the information technology providing the cooperation and coordination to support individuals 
working together, was elaborated in detail. It was mentioned that most of the groupware applications provide 
asynchronous and synchronous collaboration through sharing, organizing and navigating information. Some of the 
examples of groupware are videoconferencing, electronic mail, bulletin boards, voice applications and so forth [4]. 
Moreover, numerous learning environments have also been developed for specific goals such as teaching and 
learning mathematical problem-solving based on collaborative approach [4]. 
 
[5] discusses five CMC (computer-mediated communication) systems. These systems have been developed for 
educational tasks in which collaborative argumentation was focused. These systems are Dialab, Conference MOO, 
CTP, CLARE and Belvédère and these were analyzed from the aspects of mode of communication, the main 
learning goal(s) and finally the support for argumentation (the structure of the interaction such as communication 
rules). Four of the systems provide synchronous communication and the remaining one provides asynchronous 
communication such as text-based environment (Dialab, Conference MOO, CLARE, CTP, Belvédère), shared-word 
processor and private information resources (CTP) [5]. 
  
A collaborative distance learning system called CODILESS was designed by the researchers with the aim of 
supporting collaborative and resource based learning through integrating asynchronous and synchronous 
communication within a single environment [6]. The system can be used by students both for private (studying 
learning materials) and collaborative (interacting with other learners) activities [6]. This new system was supposed 
to contain text, graphics, images, etc. as asynchronous communication and video, voice and sharing of workspace 
(e.g. whiteboard) as synchronous communication [6]. 
 
In [7], argued because the authors think that acceptance and 
successful cooperation in CSCL is shaped by the group formations. The notion Point of Cooperation (PoS)  was 
introduced as an opportunity to communicate with other people in a learning environment by the help of a tool [7]. 
 (IPoC) introduced to define a cooperative activity if it is 
didactically and logically integrated at a specific position in a specific course [7]. For this kind of cooperation, the 
communication tools are important because the course author can de
performed [7]. According to the paper and as an example, group discussions can be conducted by using chat and 
audio-video conferencing; brainstorming can be done by using shared whiteboard, brainstorming tool and Pro/Con-
Dispute can be achieved by using chat and audio-video conferencing. 
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As it is seen in the related works, the importance of the tools used in CSCL cannot be deniable due to the fact that 
they play a central role for the collaboration of the learners. However, there is a lack of a study in the literature that 
expresses the preferences of the learners (students) in terms of communication tools used for their group projects in 
a CSCL environment. The information presented in this study gives hints to researchers to develop collaborative 
systems more effectively. 
3. Method 
In this study, the communication tools preferred by the students to collaborate with their friends for their group 
projects were studied. To this end, a questionnaire, which can be found in Appendix A, was conducted to the 
participants to answer our research question. The data collection phase and the related results are discussed in the 
following sections. 
3.1. Data collection 
The data was collected from the participants who were selected randomly from the bachelor programs at Middle 
East Technical University, Turkey. As a result, 143 (n=143) valid questionnaires were returned for analyzing. Table 
1 shows the demographic information of the participants. 
Table 1. Demographic information of the participants 
Item Frequency Percentage 
Number of participators 143 100.00 
 
Faculty 
   Art and social sciences 
   Natural and applied sciences 
   Economics and administrative sciences 
   Education 
   Architecture and engineering 
 
Year 
   1 
   2 
   3 
   4 
 
 
 
20 
14 
26 
34 
49 
 
 
82 
36 
11 
14 
 
 
13.99 
9.79 
18.18 
23.78 
34.26 
 
 
57.34 
25.18 
7.69 
9.79 
Gender 
   Male 
   Female 
 
42 
101 
 
29.37 
70.63 
3.2. Data analysis 
The results of the questionnaire can be seen in Figure 1. The results were analyzed from two aspects. First, the 
communication tools with the highest  votes were presented. 
Second, the tools or  and  or 
. According to the results, collaborative document management system, instant messaging and shared 
directories were selected as completely useful  with 31.47%, 30.77% and 18.88%, respectively. Voice mail and 
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hared 
whiteboard, online visualization tools and private discussion groups  with 40.56%, 27.27% 
and 20.98%, respectively. Voice mail, shared whiteboard and video/audio con completely 
useless  nstant messaging, collaborative 
document management system, shared directories, private discussion groups, video/audio conferencing and online 
visualiz completely useful  90.91%, 77.62%, 76.22%, 71.33%, 69.23% and 
62.24%, respectively.  
 
Fig. 1. Results of the questionnaire 
4. Conclusion and Future Work 
In this study, the communication tools preferred by the students to collaborate with their peers in group projects 
were analyzed. In order to achieve this aim a questionnaire was conducted. Based on the results of the questionnaire, 
it was revealed that which tools are considered  and which tools 
 by the students for collaborative learning purposes. The communication tools are vital in 
these environments; therefore, the results of this study can be used by researchers with the aim of designing and 
developing more effective learning environments to increase the collaboration between learners. As a future work, it 
is aimed to understand the reasons lying behind these preferences which can be also used to improve the 
effectiveness of learning environments. 
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Appendix  
A. The questionnaire used in the  research 
1. Department: 
2. Year: 
3. Age: 
4. Gender: 
5. How frequently do you work on a project in group of students: 
Never 
Once in a month 
A couple of times in a month 
Once in two months 
Once in three months 
Less frequent 
6. How long is your experience with computers: 
No experience 
Less than one year 
1-3 year 
4-6 year 
7-9 year 
More than 10 years 
7. How long is your experience with the Internet:: 
No experience 
Less than one year 
1-3 year 
4-6 year 
7-9 year 
More than 10 years 
8. Suppose that you are working on a project in a group of students. Please rank the communication tools 
below that seem necessary for you: 
Communication Tools Completely 
Useless 
Useless Neutral Useful Completely 
Useful 
Instant messaging (e.g. MSN, 
GTalk) 
Video/audio conference (e.g. 
Skype) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Voice mail      
Shared directories      
Shared whiteboard      
Online visualization tools      
Private discussion groups      
Collaborative document 
management system 
     
      
 
 
